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Abstract. Pit-1 has been identified as a pituitary-specific transcription factor that regulated the 
expression of growth hormone (GH) and prolactin (PRL) genes in the anterior pituitary gland. The 
polymorphism within Pit-1 was studied in several cattle breeds (Angus, Holstein, Brown Schwitz, Hereford 
etc), and association among different genotypes and milk yield/quality, and also with different 
conformation traits, were performed. The  allele A of Pit-1 gene was associated to a higher milk production 
and a higher content of protein in milk, genotypes favourable for selection being AA and AB. The 
objectives of this study were to identify a polymorphism in the 1.35 kb fragment of bovine Pit -1 gene and 
estimate allelic frequencies in 76 Romanian Simmental cattle using HinfI/PCR-RFLP method. 
 
INTRODUCTION 
 
 Pituitary transcription factor Pit-1, which belongs to a large POU domain family, 
is a regulatory factor of growth hormone, prolactin and thyrotropin β-subunit (Tuggle and 
Trenkle, 1996) but also in differentiation and proliferation of cells of pituitary gland 
(Hoggard et al., 1993). Therefore, the gene encoding Pit-1 was chosen as a candidate 
gene to investigate its association with lactation performance, growth and carcass traits in 
several cattle breeds (Renaville et al., 1997; Woollard et al., 1994; Moody et al., 1995). 
The bovine Pit-1 gene was located in centromeric region of chromosome 1 in 
bovine, midway between TGLA57 and RM95 loci. This location creates a chain 
transmission of the following group of genes: TGLA49-RM95-PIT-1-TGLA57. The 
primers used for localization of gene on bovine chromosome 1 were made up according 
to structure of human Pit-1 gene, located on chromosome 4. The region between exones 5 
and 6 of Pit-1 gene was used for design of primers flanking an intron of about 1.1 kb 
(Moody et al., 1995).  
 
MATERIAL AND METHODS 
 
The polymorphism at Pit-1 locus was studied according to Moody & al., 1995, 
using PCR/RFLP for amplification of a 1355 pb fragment, corresponding to an intron of 
1.1 kb flanked by exons 5 and 6. The 18 base (forward and reverse) primers were used, 
and PCR products were submitted to restriction reaction using HinfI enzyme. The sites 
for restriction enzyme are shown in Figure 2. 
Genomic DNA of 76 registered Romanian Simmental cattle from two local farms 
from Transylvania (SCDP Jucu & Basto srl) was extracted from blood using 
Wizard®DNA Purification kit (Promega). 
Primer sequences (Microsynth) were: 5’ primer 5’-CAA TGA GAA AGT TGG 
TGC-3’; and 3’ primer – 5’-TCT GCA TTC GAG ATG CTC-3’. The PCR was 
optimized for 25 µl final volume using 50 ng genomic DNA, 200µM each dNTP, 25 mM 
MgCl2; 10 pmol of each primer (forward and reverse), 5x Green Go Taq Reaction buffer, 
0.5 U of GoTaq DNA Polymerase (Promega). Thermal cycling began with an initial 
cycle of 95oC for 2 minutes, 55oC for 1 min and 72oC for 2 minutes followed by 29 
cycles of 1 minute at 94,55 and 72oC, and concluded with a final extension for 12 
minutes. The amplification reaction resulted in a single product of 1.35 kb (Fig.1). 
Polymerase chain reaction products were digested with HinfI (37oC for 2 hours) and 
electrophoresed on 3% agarose gels in TBE buffer, stained with etidium bromide.  The 
molecular weight marker used was 100 pb DNA ladder (Promega). 
The digestion products of Pit-1 gene correspond to the following genotypes: AA 
(660, 425 and 270 pb), AB (660, 425, 385 and 270 pb) and BB (660, 385 and 270 pb) 
(Fig.1 ). 
 
 
 
Figure 1 Partial genomic structure and HinfI polymorphism between exon 5 and 6 of Pit-
1 gene. The genotypes of the different animals are shown at the top of each lane (BB, AB and 
BB). Sizes are indicated in pb on the right site. The small 40 pb fragment of allele B is not visible 
in the gel. 
 
 
 
 
  
 
Figure 2 The diagram outlines the partial genomic structure of the Pit-1 gene including 
parts of exon 5 and 6, and intron 5. The Hinf1 restriction sites are shown. 
 
 
 
RESULTS AND DISCUSSIONS 
 
Description of polymorphism: Digestion of PCR products with HinfI revealed two 
alleles corresponding to the following genotypes: AA (660, 425 and 270 pb), AB (660, 
425, 385 and 270 pb) and BB (660, 385 and 270 pb). The A allele was found to be 
superior for milk and protein yields, inferior for fat percentage, and superior for body 
depth, angularity and rear leg set (Renaville et al., 1997; Zwierzckowski et. al, 2002; 
Vlaic et al, 2003; Zhao, Q. et al, 2004; Gaboreanu et al, 2006). This result indicated that 
the cows carrying the A allele had higher yields, deeper bodies, and greater dairness. Fat 
percentage was lower because of the higher milk yield, but nearly constant fat yield, 
associated with the A allele.  
Allele frequencies: The frequency of allele A was 22% and 78% for allele B 
respectively. These alleles generated three patterns, and frequencies were: 11.8, 19.7 and 
68.5 % for AA, AB and BB, respectively.  
Renaville et al. (1997) obtained similar results for allele frequencies in 89 Italian 
Holstein-Friesian bulls using PCR-RFLP/HinfI method for 451 pb fragment of Pit-1 gene.  
 
CONCLUSION 
 
The development and optimization of a method based on PCR in order to be put 
into practice for Romanian cattle breeds is making in this study. The following reasons 
determined us to take this option: technique is relatively cheap, rapid, and with high 
reproductibility; RFLP markers have codominat transmission and can be easily observed 
in descendance, environmentally not sensitive. The existence of associations between 
detected polymorphism and traits concerning quantity and quality of milk production 
could have as consequence the development of a new molecular marker for genuine 
breeds, which I intend to develop in further studies. Genetic marker Pit1 for milk 
production traits can be included in MAS (Cosier et al, 2002), and it could be extend in 
cattle farms from our country. The integration of marker assisted selection in traditional 
selection and improvement programs in order to obtain maxim, precise and rapid 
improvement in domestic animals represents a desiderate, due to its advantages. 
According to this result and with further analyses we want to establish a selection nucleus 
in Romanian Simmental breed.  
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